Background: Tobacco use is one of the foremost causes of preventable morbidity and mortality. The objective of the study was to identify the pattern of smokeless tobacco use and to estimate the prevalence and to identify Sociodemographic correlates of smokeless tobacco consumption.
Introduction
People are taking tobacco in numerous forms or patterns for various purposes and the prevalence of tobacco consumption is nurturing alarmingly in most of the low and middle income countries. About 6 million people die from tobacco-related causes every year globally. Based on present pattern of tobacco use it is estimated that there could be one billion premature deaths globally during the 21 st century. Immediate dealings are required to decrease the tobacco consumption which can decrease the health hazard of many people. Tobacco is derived from the plant Nicotiana Tabacum. There are different types of tobacco e.g. smokeless tobacco and smoked tobacco.
Smokeless tobacco includes tobacco with pan masala, tobacco with pan and betel quid, and tobacco with lime [1] . Smokeless tobacco consumption (STC) causes oral, head and neck cancer, diabetes, hypercholesterolemia, myocardial infarction and adverse effects on pregnancy [2] . Smokeless tobacco use is very prevalent worldwide. For example, it is estimated that there are some 600 million users of areca nut/tobacco mixtures (betel quid or paan), primarily in the Indian subcontinent and South East Asia. Amongst South Asians tobacco is most commonly chewed by adding it to paan (the terminology can be confusing because it is not used consistently. For example, paan can be used to refer to the mixture including tobacco.). Paan consists of three basic ingredients: the betel leaf, betel nut and lime paste. A range of ingredients are added to these, one of which can be tobacco. Several large population-based epidemiological studies in India show almost all regular chewers of betel quid chew it with tobacco. In the US it is estimated that there are some 5 million adult and 750,000 adolescent smokeless tobacco users (mainly chewing tobacco and moist snuff). Manufactured smokeless tobacco products prevail in the USA and Sweden whereas in South Asia traditional tobacco products prevail which are more diverse in manufacture and complex in consumption, making identification of any impact more difficult. The CDC (Center for Disease Control) is also producing a series of fact sheets about different types of smokeless tobacco use around the world (www.cdc.gov). The 1999 annual Health Survey for England focused on black and minority ethnic groups and reported that some form of oral tobacco was used by 19% of Bangladeshi men, 6% of Indian men, 2% of Pakistani men, 26% of Bangladeshi women, 2% of Indian women and 2% of Pakistani women [3] . Also Bangladesh has a long history of tobacco use and a variety of ways in which tobacco is smoked and smokeless tobacco is used. The limited data that are available on smokeless tobacco (SLT) use in Bangladesh indicate an increasing trend in both male and female adults (aged 15 and above). SLT use has increased from 19.7% (14.8% male and 24.4% female) in 2004 Zaman MM et al. [4] to 27.2% (26.4% male and 27.9% female) in 2009 [5] . By converting these percentages in numbers, it can be estimated that the number of SLT users increased by 9 million in five years (from 17.3 million to 25.9 million).
Despite the health hazards of SLT consumption, there have been only a few studies conducted on SLT consumption in Bangladesh. However, very little is known about the general pattern of product specific smokeless tobacco consumption and about the population groups who are more susceptible to to smokeless tobacco consumption. This paper aims to estimating current pattern and prevalence of smokeless tobacco consumptions in Bangladesh, especially emphasizing identification of socio-demographic groups who are more susceptible to to tobacco consumption.
Data and Methodology
In this paper secondary data collected by the Global Adult Tobacco Survey (GATS), 2010 (GATS report, 2010) has been used. The survey was conducted in 14 countries including Bangladesh, Brazil, China, Egypt, India, Mexico, Philippines, Poland, Russia, Thailand, Turkey, Ukraine, Uruguay and Vietnam from 2008 to 2010. GATS used a global standardized methodology. It included information on the respondents' background characteristics, tobacco use (smoking and smokeless), cessation, second-hand smoke, economics, media, and knowledge, attitudes and perceptions of tobacco use. In Bangladesh, GATS was conducted in 2009 as a household survey of persons 15 years of age or older by the National Institute of Preventive and Social Medicine in collaboration with the Bangladesh Bureau of Statistics (BBS) and National Institute of Population Research and Training (NIPRT). A multi-stage (three-stage), geographically clustered sample design was used to produce nationally representative data. At the first stage 400 Primary Sampling Units (PSU) s (Mauza in rural and Mohalla in urban areas) were selected with probability proportional to size (PPS), followed by a random selection of one Secondary Sampling Unit (SSU) per selected PSU. At the third stage households were selected systematically within the listed households from a selected SSU. One individual was randomly chosen from each selected household to participate in the survey. Survey information was collected using handheld devices. The household response rate was 97.7%, the individual response rate was 95.8% and the overall response rate was 93.6%. There were a total of 9629 completed interviews (male=4468 and female=5161) (Global Adult Collaborative Group). Details about the survey methods, questionnaire, and definitions of various terminologies can be found in GATS's website [5] [6] [7] .
The wealth index used for the analysis was constructed by the GATS Collaborator Team using one of the multivariate approach (principal component analysis). Asset information covered household ownership of a number of items, such as electricity, flush toilet, fixed telephone, cell telephone, television, radio, refrigerator, car, moped/scooter/ motorcycle, washing machine, bicycle, sewing machine, almirah/ wardrobe, table, bed or cot, chair or bench, watch or clock, as well as the type of main material used for the roof of the main house (cement, tin and katcha such as bamboo/thatched/straw). Each asset was assigned a weight (factor score) generated through principal components analysis, and the resulting asset scores were standardized in relation to a normal distribution with a mean of zero and standard deviation of one. Each household was then assigned a score for each asset, and the scores were summed for each household; individuals were ranked according to the total score of the household in which they resided. The sample was then divided into quintiles from one to five. One stands for lowest and five stands for highest. A single asset index was developed for the whole sample; indices were not prepared clustering to residential area and gender [7] . The term current smokeless tobacco users includes 'daily' and/or 'occasional (less than daily) ' tobacco users in this paper.
Statistical Methods
Both basic and advanced statistical methodologies have been used to analyze the data. Descriptive analysis has been performed to know the characteristics of the study subjects. For that frequency with percentage has been reported as the variables are categorical. A comparison of socio-demographic and economic characteristics of study subjects to current smokeless tobacco user has been performed. To compare variables chi-square test (Pearson Chi-square or Likelihood Ratio Chisquare whichever applicable) has been used, and prevalence with 95% confidence interval has been reported for individual variable. These tests have been performed at 5% level of significance. To analyze the socio-demographic and economic predictors to current smokeless tobacco use binary logistic regression. Age adjusted and unadjusted prevalence has been reported, too. Statistical software StataSE version 11 (StataCorp, USA) has been used to carry out statistical analyses. Missing data on "age" and "occupation" has been adjusted using related information [7] . For example, missing data on age has been adjusted using year of birth; missing data on occupation has been adjusted using information on educational status and age, those were for students and elderly persons, only. However, missing data on educational level (0.66%) cannot be adjusted as no other supportive variable is available. For advanced analysis missing data has been avoided and thus sample size 9565 has been used in the advanced analysis. However, it has been found that distribution of level of education and work status are much skewed. Therefore, level of education and work status are rearranged at the time of advanced analysis.
Results
It has been observed that equivalent numbers of subjects were surveyed from rural and urban area (50.44% from urban and 49.56% from rural) ( Table 1 ). Among the survey subjects, females are a bit more than males (46.40% male and 53.60% female). Most of the subjects are of no formal schooling (35.48%) and most are of homemaker/ housework (41.85%). It has been observed that prevalence of male smokeless tobacco (daily) user in Bangladesh is 21.93 and prevalence of female smokeless tobacco (daily) user is 26.27 (Table 2) . Table 3 presents pattern of smokeless tobacco product used among the users in Bangladesh stratified by area of residence and gender. It has been found that most used smokeless tobacco product is betel quid with zarda (79.18% male and 58.04% female).
Prevalence of smokeless tobacco use is relatively higher in rural area (58.13%) than in urban area (41.87%). Older people (larger than 45 years old) use smokeless tobacco product most (44.73%) ( Table 4 ). Most of the smokeless tobacco users have no formal schooling (57.08%), are homemaker/houseworker (45.68%), and are of poorest wealth index (27.31%). Wealth index and level of education are gradually and significantly (p-value<0.001) decreasing the use. It is also found that age is gradually and significantly (p-value<0.001) increasing the use. Age adjusted and unadjusted prevalence of smokeless tobacco use with 95% confidence interval has been reported, too ( Table 5 ). It has been found that age adjusted and unadjusted prevalence of smokeless tobacco use differs only for work status which is expected. Adjusted and Unadjusted relationships of sociodemographic and economic variables have been analyzed to find the predictors of current smokeless tobacco use (Table 6 ) using binary logistic regression. It has been found that respondents of rural area are significantly and more likely to use smokeless tobacco (unadjusted OR=1.58, 95% CI=1.44, 1.73; adjusted OR=1.13, 95% CI=1.00, 1.26). Females are significantly and more likely to use smokeless tobacco currently (unadjusted OR=1.27, 95% CI=1.15, 1.39; adjusted OR=1.70, 95% CI=1.41, 2.05). Older group (greater than or equal 45 years) respondents are 16 times more likely to use smokeless tobacco than youngest group (less than or equal to 24 years) (unadjusted OR=16.44, 95% CI=13.19, 20.49). For adjusted model, the older group is found to be about 15 times more likely to use than the youngest group (OR=14.72, 95% CI=11.61, 18.61). Respondents of age groups 25-34 years are 3 times more likely (unadjusted OR=3.86, 95% CI=3.07, 4.86; adjusted OR=3.61, 95% CI=2.85, 4.57) and respondents of age group 35-44 years are 8 times more likely (unadjusted OR=9.04, 95% CI=7.24, 11.28 and adjusted OR=8.48, 95% CI=6.72, 10.71) to use smokeless tobacco than youngest age group. Respondents with no formal schooling are most likely to use smokeless tobacco than respondents of all educational level for both adjusted and unadjusted model. Work status does not seem to have any significant pattern of influence to smokeless tobacco use for adjusted model, although in unadjusted model respondents of some work status are found to be more likely to use smokeless tobacco than government and non-government employee. Respondents of poorest group are most likely to use smokeless tobacco than respondents of richest group.
Discussion
This study is based on a country representative cross-sectional study of Bangladesh. Prevalence of smokeless tobacco use of this study reveals that one in every five men and one in every four women currently use smokeless tobacco daily/occationally in Bangladesh. The use is more prevalent in rural area and among older subjects. Subjects with no formal schooling and of lowest wealth index are most likely to use smokeless tobacco.
The observation that smokeless tobacco use increases with age is consistent with previous reports [4, 8] . Also rural peoples in neighboring country like India Mishra et al. [9] , Roobon et al. [10] used chewing substances more as is found in this study for Bangladesh. Our finding shows that female use smokeless tobacco more which is identical to other study [11] . Similar pattern had been found for Bangladeshi community in UK [12] .
Compared to developed countries, the smokeless tobacco issue in the South East Asian Region (SEAR) is much more complex. This is because of several reasons such as wide range of products with varying components, unregulated and unorganized market forces, and production and sale in informal settings [13] .
Our study provides information about prevalence and patterns of smokeless tobacco use among men and women in Bangladesh not
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Residence (%) covered in other multicounty surveys and confirm that smokeless tobacco use was higher among women, the less educated, and the poor, particularly those living in rural areas. Prevalence of consuming betel quid with zarda (snuffs by mouth) was more among urban male and among urban female and all other products (pan masala, sadapata chewing, Gul, Khoinee) are less consumed comparatively. Analytical result also provides that older people use smokeless tobacco most and job has not been found to play any significant role for smokeless tobacco use among the respondents. It might be due to the fact of social norm of Bangladesh. Smokeless tobacco product consumption is socially well accepted in Bangladesh and it is a tradition of culture that older people gossips together to pass their time and offers tobacco with zarda to chew. The same scenario was found in previous studies [14] .
The major strengths of our study include large sample size, the coverage of men and women smokeless tobacco user, the coverage of both rural and urban areas, and the nationally representative population. However, there are several limitations that need to be addressed. The findings in this report are based on self-reports. Furthermore, education categories were combined into broad groupings, which could have contributed to biased estimates in terms of the gradients observed [7] . Nonetheless, these groupings provided greater precision than those used in earlier tobacco use research in Bangladesh. The data used in constructing wealth index is based on limited number of asset variables, which might result in incomplete or under representing socioeconomic status. Some other variables like psychological variables could provide more predicting accuracy, but no such variable was available.
To reduce the epidemic of diseases caused by smokeless tobacco use, we need to take action to reduce the use of these products. Policymakers need to consider smokeless tobacco use separately in tobacco control efforts, since the economic and health effects of smokeless tobacco use are different from that of smoking [15, 16] . Given the wide acceptance of smokeless tobacco use in Bangladeshi culture, interventions to raise awareness of the harms of smokeless tobacco use should target women, especially older as a key group. At the same time, national campaign programs should focus on changing social norms by addressing inappropriate attitudes and perceptions of risk towards smokeless tobacco use among the Bangladeshis. Similar to the effective policies for tobacco smoking, policies such as increasing excise tax and restricting marketing of smokeless tobacco to targeted population including minors, should also be initiated. These interventions should complement the existing intervention strategies aimed at reducing smokeless tobacco use among the public in Bangladesh. 
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